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Epitome 

(57) [Abstract] 

[Technical problem] It is the flat-surface plate-like carbon material used combining 
a collector, an ion exchange membrane, a reaction electrode, etc., and when a eel 
is constituted using it, the thing which may make the thinning of the seal section, 
low planar pressure-ization, etc. attain is offered. 

[Means for Solution] Carbon material for fuel cells which made the gasket which 
consists of a with a hardness (JIS A) of 60 or less liquid rubber hardened material 
form in the processing slot given to the front face of flat-surface plate-like carbon 
material. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Carbon material for fuel cells which makes it come to form the gasket 
which consists of a with a hardness (JIS A) of 60 or less liquid rubber hardened 
material in the processing slot given to the front face of flat-surface plate-like 
porosity carbon material. 

[Claim 2] Carbon material for fuel cells according to claim 1 to which formation of 
a liquid rubber hardened material was performed by injection molding. 
[Claim 3] Carbon material for fuel cells according to claim 1 whose flat-surface 
plate-like carbon material is a collector (separator). 

[Claim 4] Carbon material for fuel cells according to claim 1 whose flat-surface 
plate-like carbon material is an ion exchange membrane. 

[Claim 5] Carbon material for fuel cells according to claim 1 whose flat-surface 
plate-like carbon material is a film fixed reaction electrode. 

[Claim 6] The fuel cell eel constituted combining the carbon material for fuel cells 
according to claim 3, 4, or 5. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the carbon material for fuel cells. 
Furthermore, it is related with the carbon material for fuel cells which made the 
gasket form in the front face of flat-surface plate-like porosity carbon material in 
detail. 
[0002] 

[Description of the Prior Art] The reaction electrode fixed to the collector 
(separator) of a fuel cell, an ion exchange membrane, and its film consists of flat- 
surface plate-like porosity carbon material, and the fuel cell eel is formed 
combining them. Here, as porosity carbon material, graphite etc. is used other than 
carbon. 

[0003] Although there are some (7-312223 official report) which allot a foaming 
sponge layer to the thing (JP,9-231 987,A, the 7-263004 official report, the 7- 
226220 official report, 7-153480 official report) and rubber plate using a gasket, 
and are used for them as a gasket about this eel for fuel cells, and the seal 
between each of that component, no these are the things aiming at solution of 
technical problems, such as thinning of the seal section, improvement in assembly 
nature, prevention of a location gap, reduction in planar pressure, and equalization 
of planar pressure. That is, when the usual another form gasket is used, it is the 
actual condition that the thinning of a seal, assembly nature, a location gap, etc. 
cannot be satisfied enough. 
[0004] 

[Problem(s) to be Solved by the Invention] The purposes of this invention are flat- 
surface plate-like porosity carbon material, such as a collector, an ion exchange 
membrane, and a film fixed reaction electrode, and when a eel is constituted using 
it, they are to offer the thing which may make the thinning of the seal section, low 
planar pressure-ization, etc. attain. 
[0005] 

[Means for Solving the Problem] The purpose of this this invention is attained by 
the carbon material for fuel cells which made the gasket which consists of a with a 
hardness (JIS A) of 60 or less liquid rubber hardened material form in the 
processing slot given to the front face of flat-surface plate-like porosity carbon 
material. 

[0006] Along the periphery edge, about about 0.1 -1mm is given for the depth with 
the d imension of about about 2~ 5mm, generally recessing is preferably, performed 
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for width of face about 1-1 Omm, about 0.05-3mm, and the periphery and the 
gasket which has the heights of a desired configuration there are formed in flat- 
surface plate-like porosity carbon material, for example, the flat-surface plate-like 
porosity carbon material by which the punch station was established in the core. 
[0007] As for a gasket, hardness (JIS A) is preferably formed from the liquid rubber 
hardened material of 40-5 60 or less, the liquid rubber hardened material which has 
this hardness — the viscosity at the time of un-hardening — about 500 or less 
Pa-s — desirable — the liquefied silicone rubber of about 300 to 30 Pa-s (25 
degrees C) — 105P or less is preferably formed liquefied perfluoro rubber 104P or 
less (room temperature) and by stiffening liquefied nitrile rubber, liquefied EPDM, a 
liquefied fluororubber, etc. further. 

[0008] As these liquid rubber, a commercial item can be used as it is, for example, 
as liquefied silicone rubber, the Shin-etsu chemical KE 1950-20 (A-B), KE 1950-10 
(A-B), X-70-706BK, etc. are used, and the company product SIFEL3500 
(thermosetting 2 liquid mixing type) etc. is used as liquefied perfluoro rubber. 
[0009] Hardening of liquid rubber is performed by pouring in and carrying out 
injection molding of the liquid rubber to the processing slot corresponding point of 
flat-surface plate-like porosity carbon material there using the metal mold which 
has a crevice corresponding to gasket configuration formation heights. Since the 
liquefied raw material is used, with about two about 100 to 300 Kgf/cm, the 
moulding pressure is low and ends. 

[0010] Thus, the monotonous plate-like porosity carbon material made to form in a 
part for a processing slot by using a liquid rubber hardened material as a gasket 
makes a fuel cell eel form combining the reaction electrode fixed to a collector 
(separator), ion exchange membrane, and its film. A gasket part carries out the seal 
of the edge of the collector comrade who fastened ion exchange membrane etc. 
effectively between a collector and ion exchange membrane. 
[0011] 

[Effect of the Invention] When it is assembled and considers as the eel for fuel 
cells, the monotonous plate-like porosity carbon material which made the gasket 
concerning this invention form in one is excellent in seal nature, lip contact nature, 
etc., and if it puts in another way, it can give low planar pressure and the thing 
which was excellent also in respect of location gap tightness. 
[0012] 

[Example] Next, this invention is explained about an example. 
[0013] As the separator for example 1 fuel cells Injection molding of the liquefied 
silicone rubber was carried out using the metal mold which performed recessing 
(width of face of 3.0mm, a depth of 0.3mm) to the front face of the carbon material 
(Toyo Tanso product IKC-33) of the resin sinking-in type which carried out cutting 
to the configuration and thickness (2mm) for which were suitable, and gave the 
predetermined configuration to the recessing part (moulding pressure 200 
Kgf/cm2), and gasket formation carbon material A-D in the condition that silicone 
rubber continued and joined to the carbon material front face was obtained. 
Carbon material gasket formation carbon material B which has the gasket with 
which a lip is caudad compressed as it is by the shape of gasket formation carbon 
material A:standard form: Fall a lip on one side compulsorily at the time of 
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compression. Carbon material gasket formation carbon material C which has the 
gasket carried out: Carbon material which has the gasket which determined the 
direction which breaks down each lip from the carbon material gasket formation 
carbon material D:duplex lip which has the gasket which secured seal nature, 
without preparing two lips in parallel and raising planar pressure compulsorily 
[0014] The viscosity at the time of un-hardening is the translucent body of 150 
Pa-s (25 degrees C), the liquefied silicone rubber used here is the Shin-etsu 
chemical KE 1 950-20 (A-B) which gives the value of the hardness 20 after 
hardening (JIS A), and injection molding was performed by holding for 60 seconds 
in die temperature of 150 degrees C. 

[0015] In example 2 example 1, Shin-etsu chemical KE-1 950-10 (A-B) which the 
viscosity at the time of un-hardening gives the value of the hardness 13 after 
hardening (JIS A) by the translucent body of 60 Pa-s (25 degrees C) as liquefied 
silicone rubber was used. 

[0016] In example 3 example 1, Shin-etsu chemical X-70-706BK which the 
viscosity at the time of un-hardening gives the value of the hardness 35 after 
hardening (JIS A) by the translucent body of 30Pa and s (25 degrees C) as 
liquefied silicone rubber was used. 

[0017] In example of comparison 1 example 1, the Shin-etsu chemical KE 1950-70 
(A-B) with which the viscosity at the time of un-hardening gives the value of the 
hardness 68 after hardening (JIS A) by the translucent body of 750 Pa-s (25 
degrees C) as liquefied silicone rubber was used. 

[0018] Descriptions other than the hardness of the hardening silicone rubber (150 
degrees C, press bridge formation for 10 minutes -200 degree C, postbridge 
formation of 4 hours) used in each above-mentioned example and the example 1 of 
a comparison are shown in the next table 1 . 

Table 1 liquefied silicone rubber KE 1950-20 KE1 950-10 X-70-706 KE 1950-70 [a 
hardened material] Tensile strength (MPa) 6.4 3.9 5.9 7.8 Tearing strength (KN/m) 
30 13 10 49 Elongation (%) 900 700 400 350 Specific gravity (-) 1.10 1.08 1.88 1.15 
[0019] About gasket formation carbon material A-D obtained in each above 
example, each following item was measured and the result as shown in Table 2 was 
obtained. 

Seal nature: The rubber of a gasket makes a flat-surface carbon plate partner 
material to the field joined continuously, and is 25% of rubber compressibility, As 
opposed to the field which helium leak trial (2 Kgf/cm2) was performed, the 
existence of leakage was investigated, the rubber of an evaluation planar pressure 
(variation rate):gasket continued [ those / without leakage ] x in O, continued ** 
and those with leakage in instability, and was joined Compress 40% by making a 
flat-surface carbon plate into partner material, and the planar pressure which a 
seal receives then is measured by the autograph. As opposed to the field which 
the load per unit length followed [Ns / // or less / 2 ] in O and 2-5Ns/mm, and 
the rubber of an evaluation lip contact: gasket followed [ mm ] x in ** and 5Ns/mm 
or more, and was joined the glass plate of transparence is contacted with 25 - 40% 
of compressibility — making — a glass side side to the seal contact section — 
observing — fitness — O — a little ** and those with a bias evaluation with x for 
those with a bias Table 2 Evaluation criteria Example 1 Example 2 Example 3 The 
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example 1 of a comparison [gasket A formation carbon material] Seal nature O O 
O O Planar pressure (variation rate) O O O ** Lip contact O ** O O [Gasket B 
formation carbon material] Seal nature OOOO Planar pressure (variation rate) O 
O O ** lip contact OOOO [gasket C formation carbon material] Seal nature O O 
O O Planar pressure (variation rate) 00 O ** Lip contact OOOO [Gasket D 
formation carbon material] seal nature OOOO Planar pressure (variation rate) O 
0 0** lip contact O O OO [0020] The same evaluation as the above was 
performed about what fastened the cross-section circular gasket made of an 
example of comparison 2 black clay-like fluororubber (what blended MT carbon 
black and calcium (OH)2 and MgO with Du Pont product E60C) between the 
carbon plate and the carbon plate, and the result which seal nature calls x and lip 
contact O, and planar pressure (variation rate) calls ** was obtained. 
[0021] The same evaluation as the above was performed about what fastened the 
cross-section circular gasket made of example of comparison 3 black clay-like 
foaming nitrile rubber between the carbon plate and the carbon plate, and the 
result which seal nature calls ** and lip contact **, and planar pressure (variation 
rate) calls ** was obtained. 

[0022] In addition, the property after hardening of the fluororubber used in the 
examples 2-3 of a comparison or foaming nitrile rubber is shown in the next table 
3. 

Table [ ] 3 after [ hardening ] property Fluororubber Foaming nitrile rubber 
Hardness (JIS A) 70 35 Tensile strength (MPa) 14.5 1.4 Tearing strength (KN/m) 
26 - Elongation (%) 230 160 Specific gravity (-) 1.85 0.82 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Dravying 1 ] It is the fragmentary sectional view of the carbon material which 
formed Gasket A. 

[Drawing 2] It is the fragmentary sectional view of the carbon material which 
formed Gasket B. 

[Drawin g 3] It is the fragmentary sectional view of the carbon material which 
formed Gasket C. 

[Drawing 4] It is the fragmentary sectional view of the carbon material which 
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formed Gasket D. 
[Description of Notations] 

1 Carbon Material 

2 Gasket 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawin g 3] 




1 



[ Dra wing 4] 
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